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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . Claim 29 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 
The specification does not support the claimed configurable memory with three modes of 
operation where any one of the modes is selectable at any time based on comparing an address to 
an address range contained in a configuration register. The closest support for this claim is the 
first full paragraph on page 23 (lines 3-17). This paragraph discloses that "the access mode of 
the configurable memory is selected based upon the address." The specification discloses only 
two modes of access for any given address - cache mode access and local memory mode access. 
In fact, it is unclear how a single address can operate in both cache and local memory modes at 
the same time as claimed. 

2. Claims 22 - 37 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. The claims recite the limitation "and generating a control signal based on said 
comparison to select the first or second mode of operation." While the specification states that 
the control information may be obtained by comparing the address to one or more address ranges 
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contained in configuration registers, it does not specifically disclose that this control information 
is used to select the first or the second mode of operation. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1 - 8, 10 - 20, are rejected under 35 U.S.C. 102(e) as being anticipated by Kumar 
(US Patent No. 6,678,790). 

5. With respect to claims 1 and 2, Kumar a memory system on a chip (figure 1), comprising: 
a configurable memory (16 + 12; see also figure 2, 13) having a first mode of operation 

wherein the configurable memory is configured as a cache and a second mode of operation 
wherein the configurable memory is configured as a local, non-cache memory (abstract), wherein 
the configurable memory comprises a memory array (12) in which both tag bits (figure 2, 50) 
and data bits (52) are stored in a single data line (col. 3, lines 32 - 33) in the memory array 
(figure 2, 12), in the second mode of operation, and 
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wherein a selection of any of the first mode of operation and the second mode of 
operation is capable of being overridden by another selection of an other of the first mode of 
operation and the second mode of operation (col. 2, lines 47-51). 



6. With respect to claim 3, wherein the configurable memory is capable of having either the 
first mode of operation or the second mode of operation selected at a burn-in time (mode 
selection is under software control, making the mode selection possible anytime while the system 
is up and running, including "a burn-in time", i.e. a period of initial operation of a new device). 

7. With respect to claim 4, the configurable memory is capable of having either the first 
mode of operation or the second mode of operation selected at a power-up time (col. 2, lines 51 - 
55). 



8. With respect to claim 5, the first mode of operation or the second mode of operation is 
selected at the power-up time using an external signal (col. 2, lines 51 - 55). 

9. With respect to claim 6, the configurable memory is capable of having either the first 
mode of operation or the second mode of operation selected during a program execution (col. 2, 
lines 47-48). 
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10. With respect to claim 7, the first mode of operation or the second mode of operation is 
selected during the program execution based upon a value of a special configuration register (col. 
2, lines 47 -48). 

1 1 . With respect to claim 8, the first mode of operation or the second mode of operation is 
selected during the program execution based upon a value of an external signal (col 2, lines 48 - 
51, control register is loaded by the CPU which is external to the memory). 

12. With respect to claims 10 -14, the configurable memory is capable of having either the 
first mode of operation or the second mode of operation selected based upon a result of 
comparing a supplied address to a range of addresses, (the claim only require a capability but not 
actual mode setting based on the addresses, this only requires that the structure can switch modes 
and can compare addresses, both of which are taught by Kumar), 

Dependent claims 11-14 relate to the capability discussed above. 

13. With respect to claim 15, the configurable memory comprises: 
a memory array (figure 2, 52); and 

memory configuration logic for selecting the first mode of operation or the second mode 
of operation (figure 1,16, figure 2, 58). 

14. With respect to claim 16, the configurable memory is capable of selecting one of a local 
memory read mode and a local memory write mode in the first mode of operation and is further 



Application/Control Number: 09/940,709 Page 6 

Art Unit: 2189 

capable of selecting one of a cache read mode and a cache write mode in the second mode of 
operation (read mode, i.e. mode of operation while reading, and write mode, i.e. mode of 
operation while writing, are inherent in this type of memory, either in cache mode or local 
memory mode). 

15. With respect to claim 17, the selection may be overridden by the other selection 
dynamically (col. 2, lines 47 - 51). 

1 6. With respect to claim 1 8, the configurable memory comprises a plurality of static random 
access memory cells (col. 3, lines 34 - 35). 

1 7. With respect to claim 19, the configurable memory comprises a plurality of dynamic 
random access memory cells (col. 3, lines 34 - 35). 

1 8. With respect to claim 20, the configurable memory is capable of being dynamically 
employed as a sole memory (abstract, main memory) serving the processor and as a portion of a 
larger, memory hierarchy (abstract, cache, see also col. 1, lines 18-24, cache is a portion of a 
larger memory hierarchy that includes a cache memory and a main memory). 

19. Claims 1 and 21 are rejected under 35 U.S.C. 102(e) as being anticipated by Saulsbury 
(US Patent Publication No. 2002/008782 1 ). 



Application/Control Number: 09/940,709 Page 7 

Art Unit: 2189 

Saulsbury discloses a configurable memory that can be configured as a non-cache 
memory and a cache memory with tags bits and associated data bits in the memory array wherein 
both modes of operations are employed concurrently (page 7, paragraph 67) 

20. Claims 1, 10 - 14 and 21 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Baltz (US Patent No. 6,321,318). 

21 . With respect to claims 1 and 10-14, Baltz discloses a memory system on a chip 
(abstract), comprising: 

a configurable memory (figures 1 and 9, 30 + 31) having a first mode of operation 
wherein the configurable memory is configured as a cache and a second mode of operation 
wherein the configurable memory is configured as a local, non-cache memory (abstract), wherein 
the configurable memory comprises a memory array (figure 9, 3 1 and 32) for storing tag bits and 
data bits in a single data line in the memory array, in the first mode of operation, wherein the 
configurable memory is capable of having either the first mode of operation or the second mode 
of operation selected based upon a result of comparing a supplied address to a range of addresses 
(claims only require a capability but not actual mode setting based on the addresses, this only 
requires that the structure can switch modes and can compare addresses, both of which are taught 
by Baltz; additionally, see col. 2, lines 38 - 46). 

Dependent claims 11-14 relate to the capability discussed above. 
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22. With respect to claim 21, Baltz discloses that the first mode of operation and the second 
mode of operation are employed concurrently (col. 9 ? lines 9-10). 

23. Claims 1 - 3, 6 - 10, 13 - 17, 20 - 23, 25, 26, 29, 30, 32, and 33 are rejected under 35 
U.S.C. 102(e) as being anticipated by Miyake et al. (US Patent No. 6,868,472, hereinafter 
"Miyake). 

24. With respect to claims 1, 2, 6 - 10, 13 - 17, 20 - 23, 25, 26, Miyake discloses a memory 
system on a chip for accessing data, comprising: 

a configurable memory having a first mode of operation wherein the configurable 
memory (figures 35 and 37, 320) is configured as a cache and a second mode of operation 
wherein the configurable memory is configured as a local, non-cache memory (col. 34, lines 40 - 
50), wherein the configurable memory comprises a memory array for storing tag bits (307) and 
data (326) bits in a single data line in the memory array, in the first mode of operation, 

wherein the first mode of operation or the second mode of operation is selected during 
the program execution based upon comparing a supplied address to at least one address range 
contained in at least one configuration register (col. 37, lines 7 - 26, 40 - 47, when RAM address 
region is supplied, the cache operates in the RAM mode). 

25. With respect to claim 29, as shown above, Miyake' s configurable memory supports, 
cache, RAM, and cache/RAM hybrid modes and uses address comparator to compare a supplied 
address to an address range stored in a register to select a mode of operation. 
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26. With respect to claims 30, 32, and 33, Miyaki discloses a method for accessing data, 
comprising the steps of: 

providing a configurable memory in a package (col. 34, lines 45 - 46); 

providing control logic in the package for selecting between a first mode of operation and 
a second mode of operation of the configurable memory and for overriding a previous selection 
of the first mode of operation or the second mode of operation (col. 34, lines 55 - 65); 

configuring the configurable memory as a local, non-cache memory in the first mode of 
operation; 

configuring the configurable memory as a cache in the second mode of operation, 
wherein the configurable memory comprises (figure 35, 320) a memory portion for storing tag 
(figure 37, 307) bits and data bits (326) in a single data line in the memory portion, in the second 
mode of operation; and 

accessing the data from the configurable memory, based upon a mode of the configurable 
memory, 

wherein either the first mode of operation or the second mode of operation is selectable 
during a program execution based on comparing a supplied address to at least one address range 
contained in at least one configurable register and generating a control signal based on said 
comparison to select the first or second mode of operation (col. 37, lines 5-18, Miyake 
discloses using only a portion of the cache in RAM mode and assigning an address range 
corresponding to the cache memory acting as the RAM; lines 40 - 47, Miyake also discloses 
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generating a control signal based on the comparison to generate a control signal to operate the 
cache/RAM just as applicant discloses). 

Claim Rejections - 35 USC § 103 

27. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

28. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mikaye in view 
of Sample et al (US Patent No. 6,377,912, hereinafter "Sample"), or in the alternative, in view 
of Natarajan (US Patent No. 6,61 1 ,796). 

Miyake discloses all of the limitations of the parent claim as discussed above. However, 
Miyake does not specifically disclose macro cells to implement memory system. On the other 
hand, Sample (col. 29, lines 11-17, col. 31, lines 27 - 33) and Natarajan (col. 4, lines 16-23) 
disclose the use of macro cells in IC memory chip designs. 

It would have been obvious to one of ordinary skill in the art, having the teachings of 
Miyake and Sample or Natarajan before him at the time the invention was made, to use the 
design techniques using macros teachings of Sample or Natarajan in the design of Miyake's 
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system, in order to be able to verify electronic circuit designs before fabrication (Sample 16-18, 
Natarajan23-26). 

29. Claims 27, 28, 31, 34 - 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miyake in view of Isaak (US Patent No. 6,426,549). 

Miyake discloses all of the limitation of the parent claim as discussed above. However, 
Miyake does not specifically disclose methods of integrating the claimed memory package using 
a chip stack and a flip chip techniques. On the other hand, Issak discloses both of these 
techniques (abstract). 

It would have been obvious to one of ordinary skill in the art, having the teachings of 
Miyake and Isaak before him at the time the invention was made, to use the IC packaging 
teachings of Isaak to make the configurable memory IC of Miyake, in order to be able to actually 
produce the memory devices. Isaak's method uses available materials and known process 
techniques and is suitable for automated production methods (col. 3, lines 49 - 53). 

Response to Arguments 

30. Applicant's arguments regarding the rejection of claim 29 under 35 USC 1 1 2, 1 st 
paragraph have been fully considered but they are not persuasive. The claim requires that one of 
three modes (local, cache, and local and cache) be selectable based on a supplied address. 
Presumably the support for this limitation is based on the only full paragraph on page 23, that 
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discloses that "the access mode of the configurable memory array 130 is selected based upon the 
address of the memory access (step 550). For example, when the CPU 1 10 performs a memory 
access, the supplied address of the access determines whether the memory array is to be treated 
as local or cache." (page 23, lines 4 - 9). In other words, the mode of operation of a memory 
location depends on the address of the location (the supplied address). Each memory location in 
the memory array is either treated as local or cache. It cannot be treated as both as claimed. The 
specification does not disclose that any memory location can act as both cache and local memory 
at the same time in a third mode of operation as claimed. 

3 1 . Applicant's arguments regarding Kumar and Balz references with respect to claim 1 have 
been fully addressed in the Response to Argument section of the last action mailed June 23, 
2006. 

32. Applicant's argument regarding Saulsbury is not persuasive. Saulsbury clearly teaches 
that a DRAM memory can be configured as a memory with associated tags. As discussed in one 
of the earlier actions, there's one to one correspondence between a tag and the associated cache 
line forming a logical line. Figure 3, that Applicant points to argue non-anticipation is not the 
DRAM bank shown in figure 1. Figure 3 is a detailed layout of the processing core 12, not the 
configurable DRAM memory 14. 
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33. With respect to Applicant's arguments regarding Miyake reference, Miyake clearly 
shows a memory portion for storing tag bits (figure 37, 307) and data bits (326) in a single data 
line in the memory portion. As to the newly added limitation, see the rejection above. 

Conclusion 

34. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Woo H. Choi whose telephone number is (571) 272-41 79. The 
examiner can normally be reached on M-F, 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald Bragdon can be reached on (571) 272-4204. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Woo H>Khoi 
May 29, 2007 



